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Hypoplastic internal carotid artery stenosis with a
low-lying carotid bifurcation causing cerebral
ischemia
Alan G. Dawson, MBChB, BSc (Hons),a Alasdair Wilson, MSc, MD, FRCSEd,a
Jana Maskova, MD, EBIR,b Alison D. Murray, FRCR,b John M. Reid, DPhil,c and
Ganesh Kuhan, MD, FRCS,a Aberdeen, Scotland, United Kingdom
Congenital abnormalities of the internal carotid artery (ICA) are infrequent and can be associated with aberrations of the
Circle of Willis. A 47-year-old gentleman presented with transient neurological symptoms and cerebral infarction and
carotid Doppler showed a stenotic right ICA. Subsequent computed tomographic angiography showed a hypoplastic ICA
with a low-lying bifurcation at the C6 level and aplasia of the anterior communicating artery. This patient was
commenced on aggressive medical therapy and at 7-month follow-up was symptom-free. This case report highlights the
need for a centralized registry with long-term follow-up data in order to identify optimal management. (J Vasc Surg
2012;56:1416-8.)
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ICongenital aberrations of the internal carotid artery
(ICA) are an infrequent occurrence and have historically
been classified as agenesis, aplasia, or hypoplasia.1 The
development of a collateral circulation from the contralat-
eral ICA and vertebrobasilar system normally renders this
condition asymptomatic. Existing reports describe it as an
incidental or post mortem finding.2,3 Where ICA hypopla-
sia, aplasia, or agenesis is present, it is not uncommon to
have coincidental Circle ofWillis abnormalities, particularly
aneurysmal disease.4 This report illustrates a unique case
with transient neurological symptoms and cerebral infarc-
tion in the appropriate territory of a diseased hypoplastic
ICA with a low-lying bifurcation associated with aplasia of
the A1 segment of the anterior communicating artery
(ACA).
CASE REPORT
A 47-year-old gentleman presented to the acute stroke team
with left arm weakness and dysarthria lasting for 15 minutes. The
patient denied previous stroke-like symptoms. He had a history of
migraine with visual aura and three previous middle ear operations,
leaving a partial right lower motor neuron facial paralysis. He was
a lifelong nonsmoker who consumed three bottles of wine per
week. Neurological examination was otherwise normal. Blood
pressure was 154/98 mm Hg.
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1416Routine blood tests and electrocardiogram were unremarkable.
onfasting cholesterol was 4.3 mmol/L. Carotid duplex showed a
-mm-diameter right ICA with a stenosis70% at its origin and low
arotid bifurcation. Computed tomography (CT) of the brain re-
ealed an acute small right temporal lobe infarct. CT angiography
emonstrated a hypoplastic artery entering the carotid canal and thus
as confirmed to be the ICA (Fig 1). The hypoplastic right ICA had
significant stenosis at the origin and a low-lying carotid bifurcation at
he level of theC6 vertebra (Fig 2). TheA1 segment of the right ACA
ig 1. Computed tomography (CT) carotid angiogram showing
hypoplastic artery entering the carotid canal confirming that it is
hypoplastic right internal carotid artery (ICA). The stenosed
rigin is also demonstrated. A,Hypoplastic ICA; B, carotid canal;
, external carotid artery; D, diseased origin of the hypoplastic
CA.as also found to be aplastic (Fig 3). Common carotid artery dissec-
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imaging.
This patient was started on daily atorvastatin 80 mg,
ramipril 2.5 mg, and dual antiplatelet therapy (aspirin 75 mg
and clopidogrel 75 mg following loading doses of 300 mg) for
3 months followed by clopidogrel 75 mg once daily mono-
therapy. At 7 months, the patient was symptom-free on current
pharmacotherapy.
DISCUSSION
This report illustrates a case of a patient presenting with
a right hemispheric transient ischemic attack (TIA; by
World Health Organization definition5) secondary to a
stenosed hypoplastic right ICA with a low-lying bifurcation
and an absent A1 segment of the ACA. The coexistence of
ICA hypoplasia along with a low-lying bifurcation to our
knowledge has not been previously reported.
The ICA is considered to be one of the most stable
arteries in terms of embryonic development. The reasons
for developmental anomalies of the ICA remain controver-
sial. Identification of ICA hypoplasia is associated with
other anomalies, such as intracranial aneurysms and Circle
Fig 2. Three-dimensional computed tomography (CT) carotid
angiogram reconstruction showing the hypoplastic right internal
carotid artery (ICA) with a low-lying bifurcation. A, Vertebral
artery; B, external carotid artery; C, hypoplastic ICA.of Willis abnormalities. It is imperative to look for these fbnormalities when hypoplastic ICAs are encountered. In
he normal population, the incidence of intracerebral aneu-
ysms is 2% to 4%; in the presence of ICA hypoplasia, this
ncidence increases to 25% to 34%.6 In this case, no intra-
ranial aneurysms were identified, but absence of the A1
egment of the ACA was present. Hypoplasia of the A1
egment of the ACA will be present in 10% of the general
opulation, while aplasia, as in this case, is a covariant of
ormal cerebral arterial circulation in only 2% of the general
opulation.7
Management of patients with ICA hypoplasia is not
learly documented in previous reports. Two cases of TIA
ssociated with ICA hypoplasia have been reported previ-
usly, and both patients were managed with antiplatelet
gents (aspirin 325 mg daily) with no further ischemic
vents recorded at 28 months of follow up.8 Best medical
herapy following TIA includes antiplatelet agents, statins,
nd blood pressure lowering medications.9 In this case, the
hoice of dual antiplatelet therapy for the first 3months was
ased on supportive evidence from the effect of urgent
reatment of transient ischemic attack and minor stroke on
arly recurrent stroke (EXPRESS) study.10 Due to the
arity of this condition, the evidence base for the optimal
reatment of a symptomatic stenosed hypoplastic ICA is
acking. In this report, the patient opted for best medical
herapy understanding the risk of a further TIA or stroke,
hich is a pragmatic conservative option. The presence of
erebral infarction in TIA is a risk factor for recurrent
IA/stroke in addition to clinical variables.11 The highest
isk of recurrent TIA/stroke is within the first 14 days
ig 3. Three-dimensional computed tomography (CT) of Circle
f Willis reconstruction showing aplasia of the A1 segment of the
nterior communicating artery (ACA). A, Posterior cerebral ar-
ery; B, middle cerebral artery; C, agenesis of the ACA.ollowing the initial neurological event.12 This patient has
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over the highest risk period; however, should further
ischemic episodes be experienced, surgical intervention
will be considered.
The surgical options available for this patient were
carotid endarterectomy with patch, ligation of ICA, liga-
tion with external-to-ICA bypass, or carotid artery stent-
ing. The low bifurcation would make controlling the com-
mon carotid artery difficult intraoperatively. The hypoplastic
ICA seems to arise posteriorly from the common carotid
artery, rendering patch repair difficult. Simple ligation of the
ICAwould have a higher risk of ischemic complication due to
the incomplete Circle of Willis. One option would be to carry
out awake testing under local anesthesia and to ligate if there
were no neurological symptoms. A bypass from the external
carotid artery to the ICA should be considered if the awake
test was positive for neurological symptoms. Carotid artery
stenting would not be ideal due to the small-diameter ICA
and acute nature of the plaque.
The adoption of best medical therapy as a first-line
treatment has been met with success in this case thus far.
This case report highlights the need for a centralized regis-
try with long-term follow-up data in order to identify
optimal management.
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